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ABSTRACT : 

PROBLEM TO BE SOLVED: To make it possible to produce an optical 
waveguide 

for an optical amplifier which operates with high efficiency by 
effectively 

utilizing a hollow shape process of first forming a groove for 
forming a core 

to propagate light in a lower clad having a refractive index lower 
than the 

refractive index of the core. 

SOLUTION: The lower clad glass layer 2 is formed by a flame 
deposition 

method on an Si substrate 1 and the hollow-shaped groove 2a for the 
purpose of 

forming the core is formed. The core glass layer 6 not added with Er 
and 

transparent i zed by sintering a deposited core glass coat is removed 
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by using 

reactive ion etching and the core glass 7 not added with Er is 
embedded into 

the groove 2a. Next, the hollow shaped groove 7a is formed and the 
core glass 

coat added with Er and co-added with P is deposited therein by the 
flame 

deposition method. The Er added core glass layer 3 vitrified to the 
transparent glass by sintering is removed by the reactive ion etching 
and 

thereafter, only the front surface of the Er added core glass 4 
formed within 

the groove 7a is removed, by which the core glass layer 6 not added 
with Er is 

produced. Next, the layer 6 is removed and the upper clad glass 
layer 5 having 

the refractive index equal to the refractive index of the lower clad 
glass 

layer 2 is formed. 

COPYRIGHT: (C) 1997, JPO 



8/16/06, EAST Version: 2.1.0.14 



(19)H*BfttW? (J P) «2> & H§ # H= & ^ (A) 



(ll)»ffttiH&W## 

^§1^9-21922 

(43)&HB ¥£9^(1997) 1JJ21B 



(SDhtCL* 
G0 2B 6/13 
6/00 

G02P 1/35 



50 1 



FI 

G0 2B 6/12 

G0 2F 1/35 

G0 2B 6/00 



M 



50 1 





1WPF7-173170 


(7D6UHA 


000004226 


(22>mnB 


¥£7^(1995) 7/ilO0 




SQfcSSr«KSSSr1ifHTBl9#2<| 






(72)36W# 
















(72)5B«B# 
























(72)S5W£ 


mm 








«S»=WfflEW^)rr-TBi#6# 0 














(74)ftSA 


#S± #5 &g (*2«) 








«HHfctt< 



(54) BBHO^ft] )t^Sf»W)RiS^ffi 



(57) [g*>] 

%&1&mm?*> S E r^Sn^5X4 £ E r *e&anri T 




(2) 



fti§¥9-21 92 2 



£H*S?37i Ommm&W y -y H i D=5:£3fcS» 
¥iBS«Uit:Ta5^ 7 >y HJI *JBflW"4T»^ 5 «y H® 



MffiTSB? 7 y HJfXKmfBTSB? y >y HJB J: 0 Jgifr* 

ffigm i <oarm(omm 1 <oiga5#jatt£Bfc3tf-£iB 

l3TgSJi8fcaik, 

mass i <r>37mizTwwmzmLxt&2(?)mj& 
is® 2 co 3 n ^ i^e^ 2 <^co±gs tr^H^T ^ s 

i 3 fc^*-r^m 2 3TgB£»Xgfc . 

mi&i<7>3TmAxmg&20)aTm(?>±.£.ffi£mi 20 

<03TJI£ff£»JI-f 6SB3 37JIWlXgk . 

mmm 1 <o37«<oi?f23i 1 <o»a#jatt£»*r£s& 

«rars?? 7 -y Kaatxua^ 1 ^ar^uazw^, 
1 on rgpi *)mtfrm<?>&^±&? 5 >y h«£jbj£-$-s 

xS^-yHJUBfilLaik. £*)%&Zt*imt~tZ 
[fi£«2] fg^lfcE«£O3^&«K0Sii*at: 

m§ffimm^mvmm2mBtf£LWfi.y*v 30 
&»<oist^. 

1 3Tgft£$Xg. WBB2 ^T&smxW&V 
833 T«j£JgXg#<, X y f-^Xgi *)%&Zt£ 

£ffl*K37i 9B*W*>ttV^? * Hi 9*S#3£»[ 
8<0gJi*ffifciJ^T. 40 
TfflgfiLttT&^-y \ t m&jmt&T&?7v H* 
»j£xgk. 

m£T3? 5 y FJBfcH 1 «till&»&*-SSS 1 »SX 
St. 

frer®? 5 -y FJi i 0JS*f**«sv^ i <Darmm 

*k mS^l<03rJitJS*f$*«^L<. Tl^SttiHj® 
*Wan«ufc*2*>37«WK mfE85l<037JfK8 

fiaixst. 

^fefci l 5l5ffiSl«03T«l^»&tffl^2<03r« 50 



mm i (o 3 7* &tf * 2 f03 rmomffi 1 <oss?^ 

WdTZi? y »/ KJI&tflR&ft 1 <037S&tfB!flE3$2 
<03Ta5±(cmS^ l <037S!i 9 t>S$r*coffiv>±& 
? 5 v mmmh±.U9 y -y HWMtOSfc i 9=3: 
* i k £E®fc -rs^^SESIS^omtra. 

[IH^6 ] f9#B4X»i 5 fcS»<Oftgam<Ogjt 

muz&^x. memim&fsxmtf. 7*hxskx 

•y ^i/XSi: i 0 frd k S-^S fc-f £5fcg&8&<Ogjt 

m 

[|f*S7] it*5 1 jb^msm 6 (cia^coTt^is 
(Ogjs^fcisvvt. 



[0001] 

a. Mtaco^tfcfts^sa^fqcotsi&^fc 

mtti>(r>?$>&. 1. 3Atm^&t/l. 5//m 

[0002] 

^&^t-S^SKMi4iScol3lfc^iSA-CfcS . 
-<0#&»S3ttM»«#iJS7nST*^Er<01. 5 

jum^ccop-if^^fiifflLfc<,co-cfe»3. wmiz 

[0003] H5fcGS:rn-fe*fcisftii«efgjflE r 
3SSlBieS&8c0SJt*ffiS:^t. S-f. SiS«l±fc 
k&mmtm^XTU? y «y HXf5XS2 5r»^S 

(@5(a) #is) . ixtp^aaniL^E raara3T 

#?*JB3£#£LT . ^^-hXSkXyf-y^fciO 
Er^ftJ3T^7X4i&^«tlHII-rS (@5 (b) 
at^ ( c ) . $ 37 $-±S?^ 5 y H#5X 
aSTffi^iitfCkfcriO (H5 (d)#{S) x Eri 

[0004] c<o^a^ffl^5 k . tiMvmmw- 



(3) 



^¥9-21922 



[0005] tzz?. ft&mmmmim^tift 
UMBra. xyTj'mtmmKLitKx. &&&& 

[0006] Wk^c&ra^xxit. y * kxs tx 

-fc«iHg3£fflrC£>9. tt§iPP4-2 7 1328^£ 
ffifcSKSfutidfc. «ttofcEr^Jn<O3TJ:0 : &- 

lit LT3r+^a5<o*E raq?ft-rs J: atc-rss« 

[0007] 

fcssesarcii. f^fcj:i>i^£fgjBi/o^::t 

f&.rtf;WC*^. 

[0008] $£>fc*$fi§ I F4-3 592 3 0^&#. # 
HFP6 - 2 8 1 9 7 7-^4^(CiJV%T fcXJf 37* «* 0 

[ 0 0 0 9 J *f&B)Ui. £*l£*5l^a££g*T&3*l 
[0010] 

t&m-t&aTkimzTx *)mm?)&^?yv Kt 
fr^m&ztizwmmmtz&^x , 7 >y k 

[0 0 1 1 j ?%bt>^ xmvminmm&owk 



7X *) SJf^Ofiv^ 7 «y H J: 0 SrSftSSSkOg 
fttt&fc&ivr . ( 1 ) TBafiLhtTS? 7 «y KB?: 

m&t&T&? y v FmB&mt . ( 2 ) hets? 

5 -y KJIfclll 1 tf)*g£S&i«-£|g 1 iSJE&fclgt , 
( 3 ) 9 «y KflilciWrFW? 9 -/ HJB«k 0 

e*r*#K viff i con rmzmmi-zm 1 3 tji«jix 

r«fcTM24t^roffl2rSLT®2<0»^^-rs^2fli 
10 J&Slgt. (6)imi037JlfcBff4Um, 
< 1 3^tt^*%to$iutm2<7)nr«$-ffgTa5 
MUUFNEfll 1 <0arStf)±(cai^-sm2 a 

rsBxst. ( 7 ) 35i2m2onrJi$-fjfem2<0}it 

St. (8) Hjl2m^3T®&imfE82 COSTCO 

itcMies* 1 <r>3Tmmmm-tzm3 n r«««x 

St. (9) t5£S|l<03r«C7)B!^lll<7)SgK)-JjU1. 

£&*t-SSS3n7&Ji!t»Xgt. <10)n£T35? 
7 -y m&Vmim 1 «03 rJIfXttmS® 1 coarm 
20 <fc OSJf^iOfSV^^ 7 «y KJl£jgj£tS±gfc? 5 -y 

K«e*isfc» x*)%&ztzmit-t&. 
[0012] tit. mffiKvumiza^x. finsisi 
mm^mmm^2mm^a.wfi. ^hxstx 

•yf-^Xgt J: "?&£<It £#SftS. 
[0013] ^Jt. lu^l^ffittJV^T. l-f^mi 
3rasj©glg. HuE^23T^J^XSS^3r?r 

^«}gxs*»*. x-yf-^xsio^dt^^at-r 

[0014] *^5j£7)m 2 <5^^?&i0git*a 
30 ¥BM±{c»|£$iTJtaTXt^3T$-B8^3 
Ti 0S*f$«Ofiv^ 5 -y K J: ^h^m^m^i 
mz&^X . ( 1 ) TffiSfcttT^^ 7 «y H«^»j£ 

-rsTU^ 7 «y mmgxm. y y Hstm 
loMmm-zmiMBj&Lnt. < 2 > metss^ 
7-y ^gifr^^^m^riiim. «rs^i 

mr®? y -y m±izmm^ittarmmmmmxm 

t. (3) ^SfciOraESSl^arJilSSa^Boffi® 

40 2<7)aTmjmzt®inzx')mi<7>ziTmAvm2<7)a 
r«t-rsnr«Ktexst. (4)fffisi<03rg 

raj£jgxst. (5)iam>^7Hiszwi!R 
1 <Dztrmmms^ 2 7m±izme& 1 a? rm 

J: 0 tSJf*<?)ffltV^^ y y WBZBmt&±3? y 

v MBRftxsfc «t 0 c t ?#at-rs . 
[ 0 0 1 5 ] a msm2ff)imizts^x . arsjs 

[00 16] ^yt. m^l2^Sfctj^T. lafESSl 
50 ^j£Xg*57^hXStx-/f-y;/xg-CJ)S^t^ 



(4) 



f#B§¥9-21922 



[0017] a*. mffi2<vtjmizt$^x. wmxfr 

[00 18] 

mmtz^uxnmmmti . 
[0019] *mnzxtui. zm^mmmteT®? 

mm^T^<miz^±Mjmimtth ztm 
[0020] znwmmt. 7*hxntxv*>? 

ti?x<rmmim. xTtfyxammLxmm&i: 
[0021] mm. *mimm%*iyxmmim 
ztwx-tt. 

[0022] tivXmmzmLXtt.. P. Ge, 

Ti. B%t'*m.£.m&zttfxz&. 
[0023] z fc. ^±mmt LTtt. %Mmx®m 

SflSl. 3/tm^t>J:tXl. SumftlZV- JFffifr* 
#-f£Nd, Er®|JA>. Sm, H o£mf &Z k#T 

ftMflfc^rts y b tmft z t #"c# s . 

[0024] Ztl(?(D%±mxmkP, Ge&fc'OJifJr 

•ess. 

[0025] 4e&flH£*ffl»t*£- % EBSfcSt 

z^Ttfyxx-hztmtx. ajagft-sfits 
wr. i0<^^t^±s^^3r^^t«fcaanrt- 

[0 0 2 6] *7t. *&*StiS£fflV^fc x 3®*^£ 

zkifix-zz. znzbtpc 'Xmmwfi. sjsig 

*mfcT% hztis>e>. %>±38jm* ztr&M&tz 

[oo27] ^-rimmx-mix t, . xmrnvx 
jsk «t &mmimm4 -27132 s^&fgfcn 



359230-^m ^f§&¥6-281 97 7#^(C 
[0028] 

immn aTXtmnimzmmmzmmimtizL 
xwmtztf. *mi\tztnz®jzztizi>0>x'ii% 

[0 0 2 9] l^l 

10 0 1 ttxwz&n&mmwmjmtHtt. zz 

(l)i-f. Si««i±t:, *&*figi£fc:J:9#3 0 
mWm~YU9 y ? Vtfyxm 2 £fmti> (0 1 
(a)#S§) . 

T&ZmiOffi 2a^7* MS24UfR*Btt>f *>X -/ 

f-y^tck O^JfttS (Hi (b)#gg) . 
( 3 ) ifcfc. ^HSffitrJ: OE r $-#WUTtJ/5,-f 
B. P. Ge£garaLjfc3T#7XA-h£i48ft-S. 
20 (4 ) ^TtfyXX-hZffiVfyXfctZt:^ «^ 

frftT 1 3 o ox;T2i$igfia$LTS3*rf£. 

(5) Er$miia3Ttf ; 7Xm6li!mi2timtLt: 
(01 (c)#«D . 

(6) mz. Jf^x-y^y^fla^TE rtegS 
Ttf^xfcfflib&tf (Hi (d) #gg) . 

U mX'$>2>tm0)m 7 a £ 7 * hUS&flTOtt-f Jf > 
Xyf^fciDMtl (01 (e) #»8> . 

30 (8) <fcfc v ErmaP#ma3T#7Xx-h$>k& 

( 9 ) E raanipJt^jnnr^xx- htmWvx 
Vcthtztb. mSB&*¥\iZX 12 0 0iCT2^Sfi^f LX 

(10) EraaiD3r^X®3c7)ffi5Jil2jumfcL^ 

(01 (f )#sa> . 

(11) <*fc> raeft^yx^y^jjvrtErgyiD 
. 3T^7^«3Sr»i^ (01 (g)#«i) . 

(12) <Kfc. 7* MS&tfx-/f-y^ti 9i87 art 
K^3^Eraani3T^7X40±B^i&l. 5 

ummz-ti (01 (h)#«a) . 

(13) iKfc. iAcfJaftaftfcriO. |gi?l 2^mTfcSE 
r*^ara3r^7X®62rfa^S (01 ( i ) # 

m) . 

(3) <^fc. *>^>v+>y\iZl^EriBma 

?T#yxm6mm< (01 (j)#aa). 

(14) MclfeltSft$rffl^'CTa5^7 yH^X 
€ 2 fc ^ L V >JS5f$£ £ B&tf P £^Sn L^±a^ 

yyV^fyxmsimOMm-X^mmtzXOB^t 
50 S (01 (k)#S3) . 



(5) 



-21922 



nu 3T^7 yKBI<0®Jf$llO. 7 5%. E rWdtitM 
HL3umX3um, E rfeg4 0 0 0 p pmXh 1 ) „ E 

mztix^h. 

[0030] <xtz. ^mmMcom^mwmim^m^ 
x. mwttm^niirti&mi&zm® ttimmm 

1 oii€Wjjffl3t#»». 1 nmmujimm 

tm. 12a. 1 2b«v-y/vy x >'*qFgifh i 3« 
ftiffllfflftgSSK 14{i<t^aj*ffl3t^SB. 15 

[0031] £^ttli££ifflrr&fc:tt. t-T. Wtik 
1. 4 7^m£Ol|je3KStX»Sl. 5/tmtf>fI^fc£Jji 
-^-H3t7r>fA^v^Tliie7l^ffl^![88l l» 
tW3tA;W?8S»Kl OfcAlftS. ©©flitfiajtt 
«S£S I Xt£frffltt*£^II^^$*ifcv-y,'vyx 

v^ts^h 2 an j: vmmxjjjmftmmi 1 s-g 

»i3fcA«LTErw^y^Beu 
Tjjfflj^aas 1 0 fc*t lt 9 9 %<vmg#%m«m 

[oo32j mmmmmMi 3*&&l 

f^mWr 1 2 a b P3«3riWfc!ltlIT9 9 %<^g^$-e^. 

»$^ia©eai^ffl3i^[»i 5t. ±wm%m&& 

1 3TJM6$iutli^KJi9 9%<?^6^T^^Kaj* 

- Y%y r >f /<«c J: -5TK0 &Zti& . 
[00 3 3] ClOjfcttMgtSOJVvt. 1. 3xxm^03K 

®£mzmm;<?)mgtf3 0mwx'S>&&&. 
mmgtf3 0 d Bign$*u mwumwi d B/ m 

Wt*^kWB^i:5:o)t. 3T(£E r £%-fc8S 
flnUt*^>ffl*i3&*«0. 3dB/mWCj>SCfc*» 

£ . 5Er *&&tm®mim 

^hztx. m¥mm*3i&m?zhztimwL 

[0034] ^mmx^ tiyxwwmz'Mmmi 

tiyxmnrnkumLx^hfrhx-bh. ^\zx^x 

mz-&tMi£mzm^i>zbt>x'Zz. 

[00351HSSW2 



8 



ummoT&fy-/ b'tfyxm2£imth (03 
(a)#88) . 

bjum 

D^fifctS (03(b) #83) . 

(3) &fc. mmmzx*). -matLxp$ma 
10 it:Ermma3T#?xx-b8ZtmL. xizzm 

SbLXE rmaP&mazTtfyXX- b 9 ztm 
U ZhlzEMBtLXPZmnLKE r#e^SnrJT^ 
yXX-b8£mftt& (03 (c)#gg) . 

(4) &fc. ^TtiyXX-YZmWyXfctht: 
»>. mStiP*£X 12 0 0t:-C2l^fi^LTmt 

(5) 3T#7Xtt|gffl 2jum'C&'3. -JfgcOEr 
mm^Tifyxm6<7)Wm^4. 5um, ZME<OE 
rmbU3T#yXm3<r)WimZ3um^ EMS<OErM 

20 ma3TtfyXfB6<omm%4. 5umblt: (03 
(d)#SO . 

( 6 ) RlStt>r ^-yx-z^^^v^THl^t 
■C&S3T^7Xfl2r^i-rs (03 (e) #gg) . 

( 7 ) !kmmm£m\.*xTU?7v v#yxm 

2 t^Lv^JSJf^^wrs BXrXP zmaltitfyxm 
£&3 0u mJiSS? 5 -y YtfyXM 5 b LT^itHffi 
fci9Mt4 (03 (f )#88) . 
[0 03 6] ^<0£jmrfmL£g»l8tt. 37^ta 
6nmX6i/m, HS<0@Sf ^10. 7 5 
30 ErgaiD^S/tmXS/im, Erjftg4000p 
Pmftv. E raam^5^.4liE rU^ainriT^X 

7<otf"C«aifcaani3*i.-cv^. 

[0037] *Htt^i03tS»ISSJi*ft ^)Bl ^ 
T. v^yvyx^rT^^ffll^^^IilS&^^L 

[ 0 0 3 8 ] 04 fcHISSfll«<Of»«S-^y-. 04 «f. flF 
^ 1 1 <iJii©iyj}ffl3^a» s 12c«7 7 A7x ^ 

^sth. leiij^iatas^ffl^^mav^w'jy 
40 Jt^rffitc X Oft^titi-tKx e r ^ n ro+^fcrgain 

[003 9] ZWjyfU— T^IWW-Sfcltt. ^-f. 
ttfil. 4 7;uinc7)iajg3fc£*— *-K3t7r>fA^ffl 

x>^8#12cfcJ:0iae3tX*ffl3^«8l is- 
^W-S3t3SSfcWL-C 9 9%tf>mg#y 
t:A»LTEr>f^^Jiie-r5. jae^^Er-f^- 

50 WrSjeiS^S§VIA^«^Stutv-/^7x>^F^ 



< 6 > ^^9-21922 
9 10 

i2c^i. 5ummtzts^x9 5%e>mt&mzftt ttfvz. £Q>bz^mwmig-c®m-zyfflm& 

cms. do'jy^^ass+^^m-r&^tii. sgg vm&M&avm 

[oo4oj ^'jy^p-^ffl^-c. i. 5 um® i®2i *mmmmicr)®m%bm*mco&ftWi[Bi 

0mWtCtJ»t&HSJ»3SS(i-5-il-rh.2 0mWaV5m tffiffiHTftS. 

wTj>£>rfc*>^ *^wgjt**«cj:&E r +«» [as] m^omra-txizx ^±mmmm 

vmm&mjm^ti&zbififfiiLfi:. v&&mm 

[oo4i] &±tz£*). *wxom®&mmm 1 sig« 

mmiffirete. Er*aT't><mizmirtzzb#T 2 T&?7vVtfyxja 

otx^mrcht^bim^b^ti. 4 Erma^rtfyx 

[0 04 2] ja±co»SWia^2-Ctt. 3K@SS^«c^ 20 5 ±S?7yM5Xi 

Er*tmwgm&*m^xm®i,ti^ *mi\m s Ermma^rtfyxm 

mrxD-txm^xis*). mmmmto. ldBia 7 e rmsaninT^x 

T<?>m%&xim*im%zbi>*t>. wmmmx-hh 8 Er*iassD3T^7xx-h 

m&?m&ti>mtom&imei>&. 12a, 12b. 12c *y*=Fm 

[0043] 13 3^i|BJH3t3l« 

K^JStiM, %±mm£3T0>*<c&£%i 30 1 5 i^3eaj*ffl3K^H» 

mitimmzimt&zbWTZ. ^ *mmtz is mxmm^mm 

3T$m%b-cw^g<o,hz\.wmm£imtzzb n vyrmwz 

mm?$>&. ^t, Mim±mzm}saLx%im 1 . n. m . iv. v. vi mm^m 



[05] 



(7) 



i^F9-21 922 




[01] 

(g) 

<h) 
(i ) 

z (j ) 

1 

2 (k) 



[03] 




[02] 



[04] 




(72)f&B&£ 



